Enhanced oxidative damage induced by total body irradiation in mice fed a low protein diet.
To examine the influence of the level of dietary protein on oxidative damage to lipid and protein in the liver and on chromosomal damage in the bone marrow after total body irradiation (TBI). Male mice were fed a low (7%), basal (20%) or high (33%) protein diet for 3 weeks, and then received TBI at a dose of 0, 0.5 or 1 Gy. Chromosomal damage in the bone marrow was evaluated by determining the proportion of micronucleated reticulocytes in peripheral blood. Oxidative damage in the liver and plasma, and chromosomal damage in the bone marrow were evaluated on day 2 after TBI. The levels of lipid peroxides and protein carbonyls in the liver, lipid peroxides in the plasma, and chromosomal damage in the bone marrow, did not differ among the groups that did not receive TBI. However, the oxidative damage to lipid and protein in the liver, and the level of lipid peroxides in the plasma were increased by TBI only in the low protein group. Chromosomal damage in the bone marrow was increased by TBI in a dose-dependent manner, and the damage was consistently higher in the low protein group than in the basal and high protein groups. In the low protein group, a greater decrease of the relative spleen weight by TBI was also observed. The concentrations of antioxidants (vitamin C, E and GSH) in the liver were lower, and the concentration of non-heme iron in the liver was higher in the low protein group than in the basal and high protein groups. The TBI-induced increase in the level of plasma iron was greater in the low protein group. Mice fed a low protein diet became susceptible to TBI-induced oxidative damage, and a decrease in antioxidants and an increase in iron are involved in the mechanism of this susceptibility.